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Abstract of JP2002280183 
PROBLEM TO BE SOLVED: To provide an 
organic EL element having high efficiency and 
a long life by efficiently using energy of both 
host elements in the singlet state of excitation 
and the triplet state of excitation. SOLUTION: 
This organic EL element has a host element 
composed of an anode 2, a cathode 6, and a 
&pi electron conjugated polymer having a 
carbon- fluoride bonding, which is disposed 



between the anode 2 and the cathode 6, and a 
polymer luminescent layer 4 containing a 
luminescent color matter element selected 
from a group comprising a transition metal 
complex and a normal chain-shaped &pi 
electron conjugated polymer. 
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* NOTICES * 

iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device characterized by having the polymer luminous layer by which the 
energy of said host molecule of an anode, a cathode, the host molecule that consists of a pi electron 
conjugation polymer which has carbon-fluorine association, an excitation singlet state, and an 
excitation triplet state contained the luminescent movable coloring matter molecule, and has been 
arranged between said anodes and said cathodes. 

[Claim 2] The organic EL device characterized by having a polymer luminous layer containing the 
host molecule which consists of a pi electron conjugation polymer which has been arranged between 
an anode, a cathode, and said anode and said cathode, and which has carbon-fluorine association, 
and at least one sort of luminescent coloring matter molecules chosen from the group which consists 
of a transition metal complex and a straight chain-like pi electron conjugation molecule. 
[Claim 3] Said host molecule is an organic EL device according to claim 2 characterized by 
consisting of a pi electron conjugation polymer which has the fluorine atom combined with the 
carbon atom contiguous to the carbon atom of pi electron conjugated system, or the carbon atom of 
pi electron conjugated system. 

[Claim 4] The carbon atom of said pi electron conjugated system is an organic EL device according 
to claim 3 which has conjugated double bond or is characterized by being aromatic hydrocarbon. 
[Claim 5] Said host molecule is an organic EL device according to claim 2 characterized by 
becoming a polymer principal chain from the pi electron conjugation polymer which has a phenylene 
frame or a fluorene frame. 

[Claim 6] Said luminescent coloring matter molecule is an organic EL device according to claim 2 
characterized by emitting light in phosphorescence. 

[Claim 7] Said luminescent coloring matter molecule is an organic EL device according to claim 2 
characterized by being a rare earth metal complex. 

[Claim 8] Said polymer luminous layer is an organic EL device according to claim 2 characterized 
by containing said host molecule and the luminescent coloring matter molecule doped at an about 
0.01 to 5 wt% rate to said host molecule. 

[Claim 9] The organic EL device according to claim 2 characterized by preparing the electron hole 
transporting bed between said anodes and said polymer luminous layers. 

[Claim 1 0] The organic EL device according to claim 2 characterized by preparing the electron 
transport layer or the buffer layer between said cathodes and said polymer luminous layers. 
[Claim 1 1 ] It has the pixel arranged two-dimensional and said pixel contains two or more sorts of 
organic EL devices with which the luminescent color differs. Each organic EL device It has the 
polymer luminous layer arranged between an anode, a cathode, and said anode and said cathode. The 
polymer luminous layer of at least one sort of organic EL devices The display characterized by 
containing the host molecule which consists of a pi electron conjugation polymer which has carbon- 
fluorine association, and at least one sort of luminescent coloring matter molecules chosen from the 
group which consists of a transition metal complex and a straight chain-like pi electron conjugation 
molecule. 

[Claim 12] The organic EL device which has a polymer luminous layer containing the host molecule 
which consists of a pi electron conjugation polymer which has carbon-fluorine association, and the 
luminescent coloring matter molecule chosen from the group which consists of a transition metal 
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complex and a straight chain-like pi electron conjugation molecule is a display according to claim 1 1 
characterized by being the organic EL device of blue luminescence at least. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the display using the organic EL device 
and it using the excitation triplet state of a host molecule about organic electroluminescence devices 
(organic EL device) and a display. 
[0002] 

[Description of the Prior Art] An organic EL device has spontaneous light, a thin light weight, a low 
power, and the description that full-color-izing is possible. For this reason, it is considered that an 
organic EL device is the candidate of a next-generation display who has possibility of exceeding a 
liquid crystal display. However, luminous efficiency of an organic EL device is not enough, and, 
especially as for the organic EL device of red luminescence or blue luminescence, the improvement 
of luminous efficiency is called for. 

[0003] In order to realize high brightness and a long lasting organic EL device, the method of using 
the excitation triplet state of a host molecule is learned. The electron and electron hole which were 
poured in from the electrode are recombined in a luminous layer, and carry out electronic excitation 
of the host molecule. The probability which an excitation singlet state generates, and the probability 
which an excitation triplet state generates are about 1 :3 rates in that case. Although it contributes to 
an excitation singlet state making a luminescent coloring matter molecule emit light, generally an 
excitation triplet state does not contribute to a luminescence nature child's luminescence. However, 
when an energy level uses the luminescent coloring matter molecule which is degenerating to 
altitude like a rare earth metal complex or a straight chain-like pi electron conjugation molecule, a 
coloring matter molecule can be made to emit light using the energy transfer from a host molecule to 
the coloring matter molecule of not only the energy transfer from a host molecule to the coloring 
matter molecule of an excitation singlet state but an excitation triplet state. Doping a rare earth metal 
complex in a host molecule, moving the energy of the host molecule of an excitation triplet state to a 
rare earth metal complex, and making a rare earth metal ion emit light from such a viewpoint is 
proposed ( JP,8-3 1 9482, A). 

[0004] However, the host molecule known conventionally has the remarkably low energy level of an 
excitation triplet state compared with the energy level of an excitation singlet state. For this reason, if 
the ingredient of a luminescent coloring matter molecule is chosen so that the energy transfer from 
the host molecule of an excitation triplet state may become easy, the utilization effectiveness of the 
energy of the host molecule in an excitation singlet state will fall. Consequently, the conventional 
organic EL device was not able to improve luminous efficiency so much. 

[0005] A luminescent coloring matter molecule was not able to be made to emit light efficiently in 
the conventional organic EL device, using efficiently both the energy of the excitation singlet state of 
a host molecule, and the energy of an excitation triplet state, as mentioned above. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention uses efficiently the energy of 
both host molecules in an excitation singlet state and an excitation triplet state, and is to offer the 
display using efficient and long lasting an organic EL device and this. 
[0007] 

[Means for Solving the Problem] The energy of said host molecule of an anode, a cathode, the host 
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molecule that consists of a pi electron conjugation polymer which has carbon-fluorine association, an 
excitation singlet state, and an excitation triplet state contains a luminescent movable coloring matter 
molecule, and the organic EL device which takes like 1 voice as for this invention has the polymer 
luminous layer arranged between said anodes and said cathodes. 

[0008] other voice of this invention — the organic EL device applied like has a polymer luminous 
layer containing the host molecule which consists of a pi electron conjugation polymer which has 
been arranged between an anode, a cathode, and said anode and said cathode, and which has carbon- 
fluorine association, and at least one sort of luminescent coloring matter molecules chosen from the 
group which consists of a transition metal complex and a straight chain-like pi electron conjugation 
molecule. 

[0009] The display which takes like 1 voice as for this invention has the pixel arranged two- 
dimensional, and said pixel contains two or more sorts of organic EL devices with which the 
luminescent color differs. Each organic EL device It has the polymer luminous layer arranged 
between an anode, a cathode, and an anode and a cathode. The polymer luminous layer of at least 
one sort of organic EL devices The host molecule which consists of a pi electron conjugation 
polymer which has carbon- fluorine association, and the luminescent coloring matter molecule 
chosen from the group which consists of a transition metal complex and a straight chain-like pi 
electron conjugation molecule are contained. 
[0010] 

[Embodiment of the Invention] The organic EL device applied to 1 operation gestalt of this invention 
at drawing 1 is shown. The organic EL device 7 shown in drawin g 1 is formed in substrate 1 front 
face. This organic EL device 7 has the structure which carried out the laminating of an anode 2, the 
electron hole transporting bed 3, the polymer luminous layer 4 that doped the luminescent coloring 
matter molecule in the host molecule, an electron transport layer or a buffer layer 5, and the cathode 
6 one by one on the substrate 1 . 

[001 1] With reference to drawing 2 , the luminescence mechanism of a luminescent coloring matter 
molecule is shown typically. The electron with which the electron hole supplied from the anode 2 
was supplied to the polymer luminous layer 4 from the cathode 6 through the electron hole 
transporting bed 3 reaches to the polymer luminous layer 4 through an electron transport layer or a 
buffer layer 5. Consequently, an electron hole and an electron recombine in the polymer luminous 
layer 4, and the host molecule in the polymer luminous layer 4 is excited. The excited host molecule 
has two energy states of a singlet state and a triplet state. 

[0012] In drawing 2 , the energy level of SI and an excitation triplet state is displayed [ the energy 
level of a ground state ] for the energy level of SO and an excitation singlet state as Tl about the host 
molecule. As a luminescent coloring matter molecule, the energy level is degenerating and what has 
two or more energy levels El in a narrow field, and has two or more energy levels E0 in a narrow 
field also in a ground state in an excitation state is used. Such a luminescent coloring matter 
molecule can receive energy from other molecules in various energy levels efficiently. 
[0013] As mentioned above, since [ remarkable ] it was low compared with the energy level of an 
excitation singlet state, as for the host molecule known conventionally, the energy level of an 
excitation triplet state was not able to use efficiently both the energy of an excitation singlet state, 
and the energy of an excitation triplet state. On the other hand, if the difference delta of the energy 
level SI of an excitation singlet state and the energy level Tl of an excitation triplet state uses a 
small host molecule as shown in drawing 2 , it will be expected that the energy transfer from a host 
molecule to a luminescent coloring matter molecule happens efficiently as a whole. 
[0014] The host molecule used in this operation gestalt is a pi electron conjugation polymer which 
has carbon- fluorine association. When this invention person permuted a part of hydrogen combined 
with the carbon atom which constitutes a pi electron conjugation polymer by the fluorine atom, he 
found out that the difference delta of the energy of the excitation singlet state of the polymer and the 
energy of an excitation triplet state could be made small. That is, delta becomes small in order that 
the energy of an excitation singlet state may be more relatively [ than the energy of an excitation 
triplet state ] stable, if carbon-fluorine association is introduced into the polymer which forms pi 
electron conjugated system, delta becomes it smaller that the carbon atom with which a fluorine 
atom is permuted is a carbon atom contiguous to the carbon atom of pi electron conjugated system, 
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or the carbon atom of pi electron conjugated system. The carbon atoms of pi electron conjugated 
system are whether it has conjugated double bond and an aromatic series carbon atom. In the pi 
electron conjugation polymer which has a phenylene frame or a fluorene frame, delta becomes 
smaller. Therefore, the effectiveness of the energy transfer from a host molecule to a luminescent 
coloring matter molecule improves by combining a such host molecule and the luminescent coloring 
matter molecule with which the energy level degenerated to altitude. 

[0015] moreover, the infrared absorption of carbon-fluorine association — about 1000 — cm-1 — it is 
— about 3000 of carbon-hydrogen bond ~ compared with cm-1, it is small, and is hard to resonate 
with big electronic excitation energy, and non-radiant heat deactivation (emit energy as a thermal 
oscillation from an excitation state, and return to a ground state) stops being able to happen easily 
For this reason, the host molecule in an excitation state moves energy to a luminescent coloring 
matter molecule efficiently, and when a luminescent coloring matter molecule returns to a ground 
state, its luminous efficiency of fluorescence or phosphorescence improves. 
[0016] Moreover, generally, although a pi electron conjugation polymer is excellent in hole 
injectional, it is inferior to electron injection nature. On the other hand, the pi electron conjugation 
polymer which has carbon- fluorine association is a lowest unoccupied molecular orbital. Since 
lowest unoccupied molecular orbital (LUMO) falls and it becomes both carrier impregnation nature 
or electron injection nature, recombination with an electron hole and an electron also becomes easy 
to take place. 

[0017] According to these operations, luminous efficiency of the organic EL device of this operation 
gestalt improves, therefore it can make driver voltage low, and the reinforcement of it also becomes 
possible. 

[001 8] Hereafter, the ingredient used for the organic EL device of this operation gestalt is explained 
more to a detail. 

[0019] As mentioned above, the energy level is degenerating to altitude, and the luminescent 
coloring matter molecule used in this operation gestalt consists of an ingredient with which energy 
transfer from the host molecule in an excitation singlet state and an excitation triplet state is 
performed efficiently. Such a luminescent coloring matter molecule is chosen from the group which 
consists of a transition metal complex and a straight chain-like pi electron conjugation molecule. 
[0020] For example, as for the complex which is the transition metals in which an emission center 
has d electron like iridium ion, the orbit of d electron is degenerating. Moreover, the orbit of a pi 
electron is degenerating, and the molecular structure is a straight line-like, and since the distance 
between spin is long, a straight chain-like pi electron conjugation molecule can weaken an 
interaction. In addition, oligomer or a polymer is sufficient as a pi electron conjugation molecule. 
The complex whose emission center is the rare earth metal which has f electrons like europium ion 
as a transition metal complex, for example is still more desirable. 

[0021] As a luminescent concrete coloring matter molecule, the compound expressed with following 
chemical formula (Dl) - (D8), for example is mentioned. 
[0022] 
[Formula 1] 
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(D6) 

[0023] 
[Formula 2] 
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(D7) 




(D8) 

[0024] A luminescent coloring matter molecule determines the luminescent color of an organic EL 
device substantially. For example, when using a transition metal complex, luminescence wavelength 
can be adjusted by choosing transition-metals ion and ligand. When using a straight chain-like pi 
electron conjugation molecule, luminescence wavelength can be adjusted by choosing the frame etc. 
[0025] The host molecule used in this operation gestalt is a pi electron conjugation polymer which 
has carbon- fluorine association. A pi electron conjugation polymer has the principal chain which a 
double bond and single association arranged by turns. A ring and a hetero ring are sufficient as a 
double bond part. As mentioned above, as for a host molecule, it is desirable that it is the pi electron 
conjugation polymer which the fluorine atom combined with the carbon atom contiguous to the 
carbon atom of pi electron conjugated system or the carbon atom of pi electron conjugated system. 
Moreover, as for a host molecule, it is desirable that it is the pi electron conjugation polymer which 
has a phenylene frame or a fluorene frame. It excels in stability, and also a phenylene frame and a 
fluorene frame can make a band gap large, and are desirable as a host molecule. The carbon atom 
which connects the benzene frame in a fluorene frame can be considered to be the carbon atom of pi 
electron conjugated system while it gives smoothness to a fluorene frame. 

[0026] The compound expressed with following chemical formula (HI) - (HI 1) as a concrete host 
molecule is mentioned. However, if the conditions mentioned above are fulfilled, it will not 
necessarily be restricted to these compounds. 
[0027] 
[Formula 3] 
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(HI) OCH 2 CH{C2Hs)C 4 He (H3) 

(H2) 




(H5) (H6) 




(H9) (H10) (Hll) 



[0028] In addition, it can check as follows whether the energy transfer from a host molecule to the 
luminescent coloring matter molecule of an excitation triplet state arises by measurement. For 
example, if the phosphorescence spectrum of a host molecule simple substance has lapped with the 
absorption spectrum of a luminescent coloring matter molecule, it turns out that energy transfer 
happens. Moreover, when it becomes shorter than the time of the direction when a luminescent 
coloring matter molecule adds [ the life of the host molecule of the excitation triplet state measured 
with an electron-spin-resonance spectrum or a time amount decomposition phosphorescence 
spectrum ] in a host molecule having not added, it turns out directly that energy transfer has 
happened. 

[0029] The polymer luminous layer of the organic EL device of this operation gestalt contains the 
above host molecules and a luminescent coloring matter molecule. As for the amount of the 
luminescent coloring matter molecule doped in a host molecule, it is desirable to consider as about 
0.01 wt%-5wt% to a host molecule. When a luminescent coloring matter molecule exceeds 5wt(s)%, 
there is a possibility that the problem of ununiformity-izing of concentration quenching or a polymer 
luminous layer may arise. If there are few luminescent coloring matter molecules than 0.01 wt(s)%, 
the brightness of a polymer luminous layer will decrease. 

[0030] As for the thickness of a polymer luminous layer, it is desirable to be referred to as 5nm - 
about 200nm. When the thickness of a polymer luminous layer is thicker than 200nm, there is a 
possibility that the probability which the electron or electron hole which had to make driver voltage 
high and was poured in deactivates and recombines may fall, and the luminous efficiency of a 
polymer luminous layer may fall. When the thickness of a polymer luminous layer is thinner than 
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5nm, uniform membrane formation becomes difficult and there is a possibility that dispersion may 
arise in the luminescence property for every component. However, since the electron in the inside of 
a polymer luminous layer or deactivation of an electron hole is reduced when the ingredient 
contained in a polymer luminous layer also has charge transport ability or electronic transport ability, 
the thickness can be enlarged comparatively. In this case, as for the thickness of a polymer luminous 
layer, it is desirable to be referred to as 30nm - about 500nm. 

[0031] In the organic EL device of this operation gestalt, it is not necessary to necessarily prepare an 
electron transport layer or an electron hole transporting bed. For example, as mentioned above, when 
the ingredient contained in a polymer luminous layer also has electronic transport ability or electron 
hole transport ability, it is not necessary to form an electron transport layer or an electron hole 
transporting bed. 

[0032] An electron transport layer has the function conveyed to a polymer luminous layer, without 
carrying out deactivation of the electron supplied from the cathode, and the so-called n-type- 
semiconductor ingredient is used. An electron hole transporting bed has the function conveyed to a 
polymer luminous layer, without carrying out deactivation of the electron hole supplied from the 
anode, and the so-called p type semiconductor ingredient is used. 

[0033] The concrete ingredient used for an electron hole transporting bed is shown in following 
chemical formula (Al) - (A21). The concrete ingredient used for an electron transport layer is shown 
in following chemical formula (Bl) - (B10). 
[0034] 
[Formula 4] 
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[0035] 
[Formula 5] 
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[0036] 
[Formula 6] 
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[0037] As for the thickness of an electron transport layer or an electron hole transporting bed, it is 
desirable to be referred to as 30nm - about 200nm. There is a possibility that the function mentioned 
above may stop fully working if 30nm is not fulfilled, if thicker than 200nm, deactivation of the 
electron in the inside of an electron transport layer or deactivation of the electron hole in the inside 
of an electron hole transporting bed will increase, and there is a possibility that the luminous 
efficiency of a luminous layer may decrease. 

[0038] Moreover, although not indicated to drawing 1 , if needed, an anode may be adjoined, a 
cathode may be adjoined in a hole injection layer, and an electronic injection layer may be formed. 
[0039] A hole injection layer functions as a buffer layer between anode-electron hole transporting 
beds or between anode-polymer luminous layers. By using the ingredient which has an in-between 
energy level for a hole injection layer, it becomes possible to promote the hole injection from an 
anode to a polymer luminous layer. Moreover, a hole injection layer can prevent the electron hole 
supplied to the polymer luminous layer from the cathode passing a polymer luminous layer, and 
reaching an anode. Therefore, by forming a hole injection layer, the recombination probability in the 
inside of a polymer luminous layer improves, and the luminous efficiency of a polymer luminous 
layer improves. 

[0040] An electronic injection layer functions as a buffer layer between cathode-electron transport 
layers or between cathode-polymer luminous layers. By using the ingredient which has an in- 
between energy level for an electronic injection layer, it becomes possible to promote the electron 
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injection from a cathode to a polymer luminous layer. Moreover, an electronic injection layer can 
prevent the electron supplied to the polymer luminous layer from the anode passing a polymer 
luminous layer, and reaching a cathode. Therefore, by forming an electronic injection layer, the 
recombination probability in the inside of a polymer luminous layer improves, and the luminous 
efficiency of a polymer luminous layer improves. 

[0041] An anode and a cathode are formed with a conductive ingredient. Transparent conductive 
oxides, such as ITO, are used for the electrode arranged among an anode and a cathode at a 
luminescence side side. Although especially the ingredient of a substrate is not limited, when using a 
substrate side as a luminescence side, transparence substrates, such as glass, are used. 
[0042] The organic EL device of this operation gestalt may have the structure which carried out the 
laminating of each class mentioned above on the substrate to drawing 1 in the sequence of reverse. A 
bonnet, the reinforcement of a component, a water resisting property, etc. may be raised by the 
closure film which consists an organic EL device front face of an insulating material. When forming 
the closure film in the luminescence side of a component, a transparency ingredient is used also for 
the closure film. 

[0043] Next, the display concerning 1 operation gestalt of this invention is explained. Drawing 3 is 
the outline sectional view showing the display of this operation gestalt. The septum 34 which 
consists of an insulating material is formed in insulating transparence substrate 3 1 front faces, such 
as glass. Three sorts of organic EL devices with which the luminescent color differs are formed in 
each eel separated by the septum 34. That is, three organic EL devices with which sequential 
formation of the anode 33 formed with transparence electric conduction oxides, such as ITO, the 
electron hole transporting bed 35, the polymer luminous layers 36, 37, or 38 with electronic transport 
ability, and the cathode 39 formed with the reflexibility metal was carried out are separated and 
formed in substrate 31 front face by the septum 34. The luminescent coloring matter molecule which 
the polymer luminous layer 36 shows red (R) luminescence contains the luminescent coloring matter 
molecule which, as for the polymer luminous layer 38, the luminescent coloring matter molecule 
which the polymer luminous layer 37 shows green (G) luminescence shows blue (B) luminescence, 
respectively. These organic EL devices are connected to the transistor 32, respectively. Furthermore, 
the closure film 40 is formed in the maximum upper layer of these organic EL devices. 
[0044] 1 pixel is formed by these three organic EL devices. The light of a desired color is made to 
emit light from the polymer luminous layers 36, 37, or 38 with a transistor 32 by impressing an 
electrical potential difference between the anode-cathodes of a desired organic EL device. This 
luminescence can be observed from the transparence substrate 1 side. By arranging a pixel as shown 
in drawing 3 two-dimensional, a display is producible. 

[0045] In addition, in the display of this operation gestalt, not all the three organic EL devices that 
form 1 pixel need to have the polymer luminous layer containing the luminescent coloring matter 
molecule chosen from the group which consists of the host molecule which consists of a pi electron 
conjugation polymer which has carbon-fluorine association, a transition metal complex, and a 
straight chain-like pi electron conjugation molecule. For example, the organic EL device of the 
conventional red luminescence or blue luminescence has low brightness compared with a green 
luminescence organic EL device. Then, the polymer luminous layer containing the luminescent 
coloring matter molecule chosen from the group which consists of the host molecule which turns 
into only an organic EL device of red luminescence and blue luminescence from the pi electron 
conjugation polymer which has carbon-fluorine association, a transition metal complex, and a 
straight chain-like pi electron conjugation molecule can be used, and the conventional organic EL 
device can also be used for a green luminescence organic EL device. 

[0046] Moreover, although the electron and the electron hole were made to recombine above in a 
polymer luminous layer, the host molecule was excited and the approach was explained, it does not 
necessarily restrict to this approach. For example, it is possible by irradiating a host molecule and 
making it excite excitation light to also make a polymer luminous layer emit light. 
[0047] 

[Example] After performing ultraviolet rays and ozone washing to the glass substrate with which the 
ITO layer as example 1 anode was formed, the electron hole transporting bed of 30nm of thickness 
which consists of a compound shown in the chemical formula (A21) mentioned above on the anode 
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front face was formed with the spin coat. 

[0048] the luminescent coloring matter molecule which consists of an europium complex shown in a 
chemical formula (D4) — 0.5wt(s)% — the host molecule which consists of a pi electron conjugation 
polymer shown in the added chemical formula (H9) was prepared, this was formed with the spin coat 
on the electron hole transporting bed front face, and the polymer luminous layer of 1 OOnm of 
thickness was formed. 

[0049] Furthermore, the cathode was carried out to the polymer luminous layer front face, Ba 
(barium) layer was formed by 200nm of thickness, and the organic EL device was produced. The 
seal package of the obtained organic EL device was carried out in the desiccation glove 
compartment. 

[0050] Impressed the bias voltage of 13V to this organic EL device, it was made to drive with the 
current density of 20 mA/cm2, and the luminescence property was investigated. Consequently, red 
luminescence was shown and brightness was 600 cd/m2. It was 1 1000 hours, when this organic EL 
device was made to drive continuously on the same conditions and the brightness reduction-by-half 
life was measured. Moreover, it was 50 microseconds when the life of the excitation triplet state of a 
host molecule was searched for from measurement of an electron-spin-resonance spectrum. 
[0051] On the other hand, it was 1ms when the life of the excitation triplet state of a host molecule 
was searched for for the luminescent coloring matter molecule from measurement of a time amount 
decomposition phosphorescence spectrum under un-living together. 

[0052] That is, in the organic EL device of this example, the life of the excitation triplet state of a 
host molecule is short, and it has checked that the energy of the host molecule of an excitation triplet 
state was moving to the luminescent coloring matter molecule. 

[0053] If it removed using a pi electron conjugation polymer without carbon-fluorine association 
shown in the following chemical formulas (HI 2) as an example of comparison 1 host molecule 
instead of the compound shown in a chemical formula (H9), the organic EL device was produced 
like the example 1 , and the seal package was further carried out in the desiccation glove 
compartment. 

[0054] Impressed the bias voltage of 1 5 V to this organic EL device, it was made to drive with the 
current density of 20 mA/cm2, and the luminescence property was investigated. Consequently, red 
luminescence was shown and brightness was 450 cd/m2. Thus, in the example 1 of a comparison, in 
spite of having raised driver voltage as compared with the example 1, brightness was decreasing. 
[0055] The result of an example 1 and the example 1 of a comparison shows that a luminescence 
property improves in permuting a fluorine atom by some host molecules. 
[0056] 
[Formula 7] 



[0057] As an example of comparison 2 luminescence coloring matter molecule, instead of the 
compound shown in a chemical formula (D4), if it removed using the compound shown in the 
following chemical formulas (D9), the organic EL device was produced like the example 1, and the 
seal package was further carried out in the desiccation glove compartment. Although the compound 
shown in a chemical formula (D9) does not receive the energy from the host molecule of an 
excitation triplet state, it shows red luminescence in response to the energy from the host molecule of 
an excitation singlet state. 

[0058] Impressed the bias voltage of 16V to this organic EL device, it was made to drive with the 
current density of 20 mA/cm2, and the luminescence property was investigated. Consequently, red 
luminescence was shown and brightness was 300 cds/m2. Thus, in the example 2 of a comparison, in 
spite of having raised driver voltage as compared with the example 1, brightness was decreasing. 




[0059] 
[Formula 8] 
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[0060] Except for having used the compound shown in a chemical formula (H10) as an example 2 
host molecule, the organic EL device was produced like the example 1 , and the seal package was 
further carried out in the desiccation glove compartment. 

[0061] When the luminescence property of the obtained organic EL device was investigated like the 
example 1, red luminescence was shown, brightness was 550 cd/m2, and the brightness reduction- 
by-half life was 1 1000 hours. 

[0062] Moreover, like the example 1, when the life of the excitation triplet state of the host molecule 
in this organic EL device was compared with the life of the excitation triplet state of the host 
molecule under un-living [ of a luminescent coloring matter molecule ] together, the former life was 
[ the latter life ] 2ms for 60 microseconds. 

[0063] If it removed having used the pi electron conjugation oligomer of the shape of a straight chain 
which replaces with the europium complex shown in a chemical formula (D4) as an example 3 
luminescence coloring matter molecule, and is shown in a chemical formula (D5), the organic EL 
device was produced like the example 1 , and the seal package was further carried out in the 
desiccation glove compartment. 

[0064] The bias voltage of 14V was impressed to this organic EL device, it drove with the current 
density of 20 mA/cm2, and the luminescence property was investigated. Consequently, red 
luminescence was shown and brightness was 500 cd/m2. The brightness reduction-by-half life was 
12000 hours. 

[0065] Moreover, like the example 1, when the life of the excitation triplet state of the host molecule 
in this organic EL device was compared with the life of the excitation triplet state of the host 
molecule under un-living [ of a luminescent coloring matter molecule ] together, the former life was 
[ the latter life ] 1ms for 100 microseconds. 

[0066] Except for having used the compound shown in the following chemical formulas (HI 1) as a 
host molecule instead of the compound shown in a chemical formula (H9), using the pi electron 
conjugated-system oligomer of the shape of a straight chain which replaces with the europium 
complex shown in a chemical formula (D4) as an example 4 luminescence coloring matter molecule, 
and is shown in a chemical formula (D6), the organic EL device was produced like the example 1, 
and the seal package was further carried out in the desiccation glove compartment. 
[0067] The bias voltage of 12V was impressed to this organic EL device, it drove with the current 
density of 20 mA/cm2, and the luminescence property was investigated. Consequently, blue 
luminescence was shown and brightness was 500 cds/m2. The brightness reduction-by-half life was 
12000 hours. 

[0068] Moreover, like the example 1, when the life of the excitation triplet state of the host molecule 
in this organic EL device was compared with the life of the excitation triplet state of the host 
molecule under un-living [ of a luminescent coloring matter molecule ] together, the former life was 
[ the latter life ] 500 microseconds for 20 microseconds. 

[0069] Except for the point using the platinum complex which replaces with the europium complex 
shown in a chemical formula (D4) as an example 5 luminescence coloring matter molecule, and is 
shown in a chemical formula (D8), the organic EL device was produced like the example 1, and the 
seal package was further carried out in the desiccation glove compartment. 

[0070] The bias voltage of 12V was impressed to this organic EL device, it drove with the current 
density of 20 mA/cm2, and the luminescence property was investigated. Consequently, red 
luminescence was shown and brightness was 700 cds/m2. The brightness reduction-by-half life was 
11000 hours. 

[0071] Moreover, like the example 1, when the life of the excitation triplet state of the host molecule 
in this organic EL device was compared with the life of the excitation triplet state of the host 
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molecule under un-living [ of a luminescent coloring matter molecule ] together, the former life was 
[ the latter life ] 100 microseconds for 20 microseconds. 

[0072] Except for the point using the iridium complex which replaces with the europium complex 
shown in a chemical formula (D4) as an example 6 luminescence coloring matter molecule, and is 
shown in a chemical formula (D7), the organic EL device was produced like the example 1 , and the 
seal package was further carried out in the desiccation glove compartment. 

[0073] The bias voltage of 12V was impressed to this organic EL device, it drove with the current 
density of 20 mA/cm2, and the luminescence property was investigated. Consequently, bluish green 
color luminescence was shown and brightness was 700 cd/m2. The brightness reduction-by-half life 
was 12000 hours. 

[0074] Moreover, like the example 1, when the life of the excitation triplet state of the host molecule 
in this organic EL device was compared with the life of the excitation triplet state of the host 
molecule under un-living [ of a luminescent coloring matter molecule ] together, the former life was 
[ the latter life ] 5 microseconds for 1 microsecond. 

[0075] The display of the 72.5 inches four way type of examples was produced using the following 
ingredients. In addition, each pixel was considered as the configuration shown in drawing 3 
containing three organic EL devices, and it produced the size of 1 pixel so that it might become 1 00 
micrometer around. 

[0076] The glass substrate was used for the substrate 1 and the septum 34 was formed in the shape of 
a grid according to the photoresist process. The anode 33 produced ITO (indium tin oxide) which is a 
transparency electrical conducting material by 50nm of thickness. The electron hole transporting bed 
35 produced the PEDOT-PSS compound shown in the following chemical formulas (A22) by 20nm 
of thickness by the dipping method. 

[0077] The polymer luminous layer used an ingredient different, respectively for three components 
which constitute a pixel. The polymer luminous layer 36 of red luminescence used the ingredient 
which doped 0.5wt(s)% for the luminescent coloring matter molecule shown in a chemical formula 
(D4) for the host molecule shown in a chemical formula (H10). The polymer luminous layer 37 of 
green luminescence used the doped 0.5wt(s)% ingredient for the host molecule shown in a chemical 
formula (H10) for the luminescent coloring matter molecule shown in the following chemical 
formulas (D10). The polymer luminous layer 38 of blue luminescence used the doped lwt% 
ingredient for the host molecule shown in a chemical formula (H9) for the luminescent coloring 
matter molecule shown in a chemical formula (D6). Each ingredient was melted in the organic 
solvent, the film was produced by printing by the ink jet printer, and all formed each polymer 
luminous layer of 80nm of thickness. 
[0078] 
[Formula 9] 



[0079] What carried out the laminating of calcium of lOOnm of thickness and the silver of 300nm of 
thickness was used for the cathode 39. Furthermore, the closure film 30 was formed in the outermost 
surface, and each pixel was packed. 

[0080] Thus, the brightness reduction-by-half life when driving the produced display with the current 




so 3 H 



PEDOT 



PSS 




CD") 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi ejje 



1/11/2008 



JP,2002-280183,A [DETAILED DESCRIPTION] 



Page 15 of 15 



density of 20 mA/cm2 was 15000 hours. 
[0081] 

[Effect of the Invention] As explained in full detail above, according to this invention, the energy of 
both host molecules in an excitation singlet state and an excitation triplet state can be used 
efficiently, and the display using efficient and long lasting an organic EL device and this can be 
offered. 

[Translation done.] 
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* NOTICES * 

iTPO and XNPXT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view showing the organic EL device concerning 1 operation 
gestalt of this invention. 

[Drawing 2] Drawing for explaining the luminescence mechanism of a luminescent coloring matter 
molecule. 

[Drawing 3] The sectional view showing the display concerning 1 operation gestalt of this invention. 

[Description of Notations] 

1 — Substrate 

2 — Anode 

3 — Electron hole transporting bed 

4 — Polymer luminous layer 

5 — Electron transport layer 

6 -- Cathode 

7 — Organic EL device 

31 Substrate 

32 — Transistor 

33 — Anode 

34 — Septum 

35 — Electron hole transporting bed 
36, 37, 38 — Polymer luminous layer 

39 - Cathode 

40 - Closure film 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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